Spermidine level and protein synthesis are coregulated in nonproliferating hepatocytes.
The relationship between polyamines and the rate of protein synthesis was investigated in non-proliferating cells: primary cultures of adult rat hepatocytes maintained in serum-free media, and treated with dexamethasone or dexamethasone + insulin. During the second day of culture, polyamine biosynthesis became induced along with the rate of protein synthesis. While the activity of ornithine decarboxylase and the intracellular concentration of putrescine increased only transiently and that of spermine declined, the rise of the protein synthetic rate was paralleled by that of the intracellular spermidine concentration. The polyamine analogue diamino-propanol specifically decreased spermidine content and the protein synthetic rate. The intracellular concentration of spermidine was found subject to tight homeostatic regulation, e.g. not being altered by the addition of up to 1 mM of this polyamine to the culture medium. In contrast, addition of putrescine or spermine led to an increase in their respective intracellular concentrations. These findings indicate that spermidine specifically of the polyamines is involved in protein synthesis in the intact hepatocyte. Moreover, spermidine may mediate part of the trophic action of dexamethasone and insulin upon cultured hepatocytes.